The virial expansion, in statistical mechanics, makes use of the sums of the Mayer weight of all 2-connected graphs on n vertices. We study the Second Mayer weight ω M (c) and the Ree-Hoover weight ωRH(c) of a 2-connected graph c which arise from the hard-core continuum gas in one dimension. These weights are computed using signed volumes of convex polytopes naturally associated with the graph c. In the present work, we use the method of graph homomorphisms, to give new formulas of Mayer and Ree-Hoover weights for special infinite families of 2-connected graphs.
Introduction
Graph weights can be defined as functions on graphs taking scalar or polynomial values and which are invariant under isomorphism. In the context of a non-ideal gas in a vessel 
where ( ) 
Mayer and Ree-Hoover Weights

Hard-Core Continuum Gas in One Dimension
Consider n hard particles of diameter 1 on a line segment. The hard-core 
with 0 n x = and where ( ) e c is the number of edges of c.
Note that
is the union of polytopes defined by
Graph Homomorphisms
The method of graph homomorphisms was introduced in [4] for the exact computation of the Mayer weight ( ) M w b of a 2-connected graph b in the context of hard-core continuum gases in one dimension and was adapted in [3] to the context of Ree-Hoover weights. Since 
Mayer and Ree-Hoover Weights of Some Infinite Families of Graphs
Here are some of our results concerning new explicit formulas for the Ree-Hoover weight of certain infinite families of graphs. These were first conjectured from numerical values using Ehrhart polynomials. Their proofs use the techniques of graph homorphisms. We also give explicit formulas for the Mayer weight of the same infinite families of graphs. In order to do so, we use the following formula (see [3] for more details) 
Proof. We can assume that the missing edges are {1, } n , {2, } n , {4, } n , {1,3}, {3, 4} and {2,3} (see Figure 1 ).
According to Lemma 1 there are four possibilities for h: ( (1), (2), (4) h β . Which concludes the proof of (2.6).
The over graphs of 
We conclude using Proposition (1) and Propositions (19)-(23) of [3] . 
The Mayer and Ree-Hoover Weight of the Graph
Proof. We can assume that the missing edges are {1, } n , {2, } n , {4, } n , {1,3}, {1,5}, {3, 4} and {2,3} (see Figure 4 ). 
We conclude using Propositions (1), (2) and Propositions (19)-(23) of [3] .
In the general case we have:
Proposition 3. For 1, 6 j n j ≥ ≥ + , we have, with the usual convention 
